COMPONENT  ACIDS  OF  FATS:   RATS
recorded percentages varying rather widely between 6 and 14. Poly-
ethenoid acids, again, are but little in evidence. Those of the C2o and C22
series are only recorded in minute amounts,* whilst the most striking feature,
apparently peculiar to the rat, is its inability to synthesise and deposit
linoleic or other diethenoid C18 acids.f (In some other rodent fats, however,
linoleic or other polyethenoid C18 acids are present in quantity, vide infra.)
It was established by Burr and Burr 45 that a supply of linoleic or similar
diethenoid acid is essential to the health of the rat, and this observation
has led to many other biochemical studies as to the function of linoleic acid
in the lipoids of the animal. The idiosyncrasy of the rat as regards ability
to synthesise and store linoleic acid is, however, not by any means clearly
understood. Gregory and Drummond,46 for example, showed that on a
fat-free diet the animal produces linoleic or other diethenoid C18 acid in its
liver lipoids, but does not store them in its adipose tissues. Yet Spadola
and Ellis 42 (cf. Table 29) found that the linoleic acid of ingested cottonseed
oil was readily deposited in the adipose tissue, an observation which is also
confirmed by the data of Banks et al.*1 and of Channon, Jenkins, and
Smith.4?
Rat depot fats  (from animals on diets which included various fats).
The following data may be considered here :
Banks, Hilditch, and Jones 41 (1933). Adipose tissue fats (as above, p. 72)
from a group (C) of rats which had received diets containing from 2 to 15 per
cent, (usually 5 per cent.) of cod liver oil for 10 weeks.
Spadola and Ellis 42 (1936). Adipose tissue fats from rats fed for 10 weeks
on the basal diet (above, p. 72) in which 8 per cent, of dextrin was replaced by
8 per cent, of cottonseed oil, non-hydrogenated or hydrogenated to two different
stages.
The component acids of the cottonseed oils employed were as follows (wts.
per cent.) :
SATURATED             OLEIC (WITH              LINOLHC
&OOLEIC)
Non-hydrogenated (B)                        28-8                           22-7                        48-5
Hydrogenated (C)                               35-5                           52-5                        12-0
(D)                               35-4                            62-3                          2-3
Channon, Jenkins, and Smith 47 (1937). Total carcass fats of rats whose diet
included 40 per cent, of either beef depot fat, palm oil, olive oil, cod liver oil,
butter fat or coconut oil, for 14 days.
Longenecker and Hilditch 43 (1938). Total carcass fats of rats fed wholly on
cow milk diet (data already given in Table 28).
* In a recent paper, L. C. A. Nunn and I. Smedley-MacLean (Biochem. J".,
*93&> 32, 2178) state that rats on a fat-free diet yielded liver fats with no tetra-
or penta-ethenoid acids, but that on the same diet with the addition of a little
methyl linoleate, the liver fats contained some arachidonic acid (C20H32O2),
whilst with the addition of methyl linolenate, both arachidonic and docosapen-
taenoic (C22H34O2) acids appeared in the liver fats. They say: "Linoleic and
linolenic acids appear to be the building stones essential for the production of
more highly unsaturated acids [with chains of more than 18 carbon atoms]
which play some unknown part in enabling the animal to store fat in its depots
and tissues/'
f The presence of octadecadienoic acid, as also of more myristic acid than
usual and of small amounts of lauric acid, in the carcass fat from rats fed on a
cow milk diet may probably be attributed to assimilation of the dietary fat;
these, however, are the only instances in which the component acids of this rat
fat are significantly different from the rest of the data in Table 28,